Newly observed spontaneous activation of ethephon as a butyrylcholinesterase inhibitor.
The plant growth regulator ethephon (2-chloroethylphosphonic acid) inhibits human butyrylcholinesterase (BChE) by making a covalent adduct on the active site serine 198. Our goal was to extend earlier studies on ethephon inhibition. Addition of freshly prepared ethephon to BChE in buffered medium, at pH 7.0 and 22 °C, resulted in no inhibition initially. However, inhibition developed progressively over 60 min of incubation. Preincubation of ethephon in pH 7-9 buffers increased its initial inhibitory potency. These observations indicated that ethephon itself was not the inhibitor. About 3% of the initial ethephon could be trapped as a BChE adduct. Mass spectral analysis of the active site peptide from inhibited BChE showed that the inhibitor added a mass of 108 Da to the active site serine on peptide FGES198AGAAS. This result rules out a previous hypothesis that ethephon adds HPO3 to BChE (added mass of 80 Da). To accommodate these observations, we propose that in aqueous media at neutral to slightly alkaline pH about 3% of the ethephon is converted (t1/2 = 9.9 h at pH 7.0) into a cyclic oxaphosphetane which is the actual BChE inhibitor forming the 2-hydroxyethylphosphonate adduct on BChE at Ser198 while about 97% of the ethephon breaks down to ethylene (t1/2 = 11-48 h at pH 7.0) which is responsible for plant growth regulation.